The B-20 study of the National Surgical Adjuvant Breast and Bowel Project (NSABP) was conducted to determine whether chemotherapy plus tamoxifen would be of greater benefit than tamoxifen alone in the treatment of patients with axillary lymph node-negative, estrogen receptor-positive breast cancer. 
In 1985, a National Institutes of Health (NIH) consensus conference was convened to evaluate data obtained from randomized clinical trials of adjuvant chemotherapy and endocrine therapy that had been conducted during the 1970s and early 1980s (1) . At that meeting, it was concluded that premenopausal patients with primary breast cancer and positive axillary lymph nodes should be treated with adjuvant chemotherapy and that postmenopausal women with positive nodes and estrogen receptor (ER)-positive tumors should receive tamoxifen. There was insufficient information to permit advocacy of a therapy other than surgery to treat women with negative nodes. Since 1985, however, data from three National Surgical Adjuvant Breast and Bowel Project (NSABP) trials involving 6000 patients with negative nodes (2) (3) (4) and findings from studies conducted by other investigators (5-7) have provided new information about the treatment of such patients. As a result of these findings, systemic therapy is now being used to manage patients with node-negative breast cancer, and a marked change in thinking regarding the biologic and clinical significance of tumors associated with negative nodes has occurred.
In 1981 and 1982, the NSABP conducted two studies aimed at assessing the value of systemic therapy in the management of patients with negative nodes. One of these, B-13, was carried out to determine the worth of an adjuvant chemotherapy regimen without an alkylating agent, i.e., methotrexate (M) and sequential fluorouracil (F) (MF) in women with ER-negative tumors, a population putatively at high risk for treatment failure (2) . The other trial, B-14, was conducted to evaluate tamoxifen therapy in women with ER-positive tumors, a group considered to have a better prognosis (3) . Data from both studies demonstrated the worth of the regimens being evaluated, yielded information about the natural history of patients with negative nodes, and provided justification for a new generation of NSABP trials to evaluate other therapeutic regimens for such patients.
Our initial finding of a significant improvement in diseasefree survival following MF therapy and findings from other studies that demonstrated a benefit from cyclophosphamide (C), M, and F (CMF) in patients with negative nodes and ERnegative tumors prompted us to conduct another trial, B-19, to compare the worth of MF with conventional CMF in an effort to determine the need for an alkylating agent with the two antimetabolites (MF). Recent findings have indicated a benefit from both therapies in patients with negative nodes and ER-negative tumors (4) . In patients aged 49 years or less, the advantage from CMF was greater than that from MF.
Findings from the B-14 trial have indicated that tamoxifen therapy provides substantial benefit to patients with nodenegative, ER-positive breast cancers through 10 years of followup but that no additional benefit is obtained when such therapy is continued for more than 5 years (3, 8) . Tamoxifen therapy has also been shown to result in a significant reduction in the incidence of contralateral breast cancer. Before the B-14 findings were available, however, we concluded that the degree of benefit achieved with tamoxifen in this group of patients at putatively good risk was unlikely to be sufficient to eliminate the need for other trials to test potentially more effective therapeutic regimens. As a consequence of that judgment, in October 1988, a new NSABP trial, B-20, was implemented to test the hypothesis that the addition of chemotherapy, i.e., MF or CMF, to tamoxifen would result in a greater benefit than would tamoxifen alone in the treatment of patients with negative nodes and ER-positive tumors. The initial results from that study, which are presented in this article, support that concept and evoke consideration of the clinical and biologic significance of the findings.
Subjects and Methods
Women at participating NSABP institutions in the United States and Canada who had primary operable, histologically node-negative, ER-positive breast cancer and who had a life expectancy of at least 10 years were eligible for this study if they fulfilled other eligibility criteria (see Appendix Table 1 ). After surgery (total mastectomy and lymph node dissection or lumpectomy and lymph node dissection followed by breast irradiation) and after they had given written informed consent, the patients were stratified according to age (ഛ49 or ജ50 years), tumor size determined by clinical examination (ഛ2, 2.1-5.0, or ജ5.1 cm), type of surgery, and tumor ER level (10-49, 50-99, or ജ100 fmol/mg cytosol protein). Randomization was performed within these strata by use of a biased coin approach to ensure that treatment assignment was balanced with respect to these characteristics.
Between October 17, 1988 , and March 5, 1993, patients were randomly assigned to one of three treatment groups following surgery: tamoxifen alone (TAM), tamoxifen (T) plus sequential methotrexate (M) and fluorouracil (F) (MFT), or T plus cyclophosphamide (C), M, and F (CMFT). Patient and treatment assignment information is shown in Table 1 . A total of 2363 patients were randomly assigned in the study (788 to TAM, 786 to MFT, and 789 to CMFT); 2.2% of the patients were ineligible, and there was no follow-up information for an additional 0.3%. The average time on the study was 77 months (range, 49-102 months).
The distribution of patient and tumor characteristics employed as stratification variables was similar across the treatment groups (Table 2 ). Approximately 45% of the patients were less than 50 years of age; slightly more than two thirds of the tumors were 2.0 cm or less in size; about 20% of the tumors were progesterone receptor (PgR) negative, i.e., 0-9 fmol/mg cytosol protein; and about 45% of the patients had been treated by lumpectomy. Although measurement of both tumor ER and PgR concentrations was required for entry into the study, only the ER measurement was used to determine eligibility. Tumor specimens were assayed for both ER and PgR levels by means of sucrose density gradient, dextrancoated charcoal titration.
All patients received tamoxifen (10 mg orally twice a day) for 5 years. In all groups, treatment with tamoxifen began simultaneously with the administration of MF or CMF, i.e., between 14 and 35 days after surgery. MF followed by leucovorin was administered every 4 weeks for six cycles. M (100 mg) and F (600 mg), both per square meter of body surface area, were given as an intravenous bolus dose on days 1 and 8 every 4 weeks for six cycles. F was administered 1 hour after the administration of M, and leucovorin (15 mg/m 2 ) was were given intravenously on days 1 and 8 every 28 days for six cycles. Modification of the dose of CMF was similar to that described for MF, except that, when white blood cell counts were in the range of 2500-3499/L or when platelet counts were 75 000-99 999/L, 75% of each of the three drugs was administered, as compared with 50% of M and 50% of F in the MF combination.
Radiation therapy was administered to patients treated by lumpectomy who received MF after one course of chemotherapy and if there was no evidence of hematologic toxicity. When administered in conjunction with CMF, radiation therapy was begun within 1 week after day 8 of the first cycle of CMF. Subsequent doses of chemotherapy were administered in both the MF and CMF groups during radiation therapy. If hematologic toxicity occurred, dose reductions as described in the protocol were employed.
Statistical Methods
Disease-free survival was defined as time on the study without 1) recurrence of breast cancer at local, regional, or distant sites; 2) occurrence of a second primary cancer; or 3) occurrence of death prior to those events. Ipsilateral breast tumor recurrences after lumpectomy were also considered to be local events. Distant disease-free survival was defined as time on the study free of both tumor recurrence at distant sites and second primary cancers. Distant failures were included regardless of whether they occurred as first events or as events subsequent to local or regional failures. Deaths that occurred prior to distant treatment failures or to second primary cancers were censored. Events for the survival end point were deaths from any cause. Time-to-event distributions were computed by use of Kaplan-Meier estimates and were compared by use of two-sided logrank tests over all available observation time (9, 10) . Average annual rates of specific events comprising disease-free survival were computed and compared by use of exact binomial probabilities.
The Cox proportional hazards model was used to examine prognostic covariates and to test for interactions between treatment and the covariates (11) . Age at diagnosis, clinical tumor size, ER status, and PgR status were evaluated for association with disease-free survival and survival. Outcomes with regard to age were evaluated in categories according to age, i.e., 49 years or less and 50 years or more, and as a continuous function of age. Outcomes with regard to clinical tumor size were evaluated in categories according to tumor size, i.e., 2 cm or less and greater than 2 cm, and as a continuous variable. Outcome was also evaluated relative to tumor PgR content, i.e., negative (<10 fmol/mg cytosol protein) or positive (ജ10 fmol/mg cytosol protein), and to tumor ER content, which was examined as a continuous variable and categorized according to the stratification categories used at randomization. Model results have been summarized as relative risks (RRs) with associated 95% confidence intervals (CIs) and are expressed as percent reductions in risk relative to a comparison group.
Randomly assigned patients were analyzed as follows: 1) using all women regardless of whether or not they met eligibility criteria defined in the protocol and 2) including only those women who met eligibility criteria. The results of these analyses did not differ. Toxicity and compliance data were summarized for all patients for whom information was provided, regardless of their eligibility. The primary findings presented in this article pertain to all eligible patients with follow-up information received through March 31, 1997.
Results

Disease-Free Survival, Distant Disease-Free Survival, and Survival
There was a significant difference in disease-free survival distributions among the treatment groups through 5 years of follow-up (P ‫ס‬ .002) (Fig. 1) . Pairwise comparisons made between the TAM and the MFT or CMFT groups indicated that women in both groups who received chemotherapy in addition to tamoxifen had a significantly better disease-free survival than did women treated with tamoxifen alone (90% versus 85% [P ‫ס‬ .01] for the comparison of MFT with TAM and 89% versus 85% [P ‫ס‬ .001] for the comparison of CMFT with TAM). The event rate for women who received MFT was 28% less than that for women treated with TAM (RR ‫ס‬ 0.72; 95% CI ‫ס‬ 0.56-0.93) (Fig. 1 ). There was a 35% reduction in the event rate for women who received CMFT (RR ‫ס‬ 0.65; 95% CI ‫ס‬ 0.50-0.84) (Fig.  1 ). The distribution of the disease-free survival of the MFT and CMFT groups through 5 years was similar (P ‫ס‬ .44).
Just as with disease-free survival, the distributions of distant disease-free survival among the treatment groups were significantly different (P ‫ס‬ .005) (Fig. 1) . Distant disease-free survival at 5 years was greater after treatment with MFT (92%; P ‫ס‬ .008) and CMFT (91%; P ‫ס‬ .006) than after TAM therapy (87%). There was a 32% reduction in risk relative to TAM as a result of treatment with MFT (RR ‫ס‬ 0.68; 95% CI ‫ס‬ 0.51-0.90) and a 33% reduction as a result of CMFT therapy (RR ‫ס‬ 0.67; 95% CI ‫ס‬ 0.50-0.89) (Fig. 1) . The MFT and CMFT groups did not differ with respect to time to occurrence of distant disease (P ‫ס‬ .93).
A comparison of survival distributions for the three groups indicated a significant difference in survival time (global P ‫ס‬ .04) (Fig. 1) . When the survival of women treated with TAM (94%) was compared with that of women who received MFT (97%) or with that of women treated with CMFT (96%), a significant improvement in survival was observed in those who received chemotherapy (pairwise comparisons: P ‫ס‬ .05 and P ‫ס‬ .03, respectively). There was a 33% reduction in the risk of death among women who received MFT and a 36% reduction in this risk among patients treated with CMFT when compared with the risk in patients treated with TAM. The RR (95% CI) was 0.67 (0.45-0.99) in the former and 0.64 (0.42-0.95) in the latter (Fig. 1) . Survival distributions did not differ between patients who received MFT and CMFT (P ‫ס‬ .83).
Rates and Relative Risks of Treatment Failure According to Site of Recurrence
A comparison of the three treatment regimens indicated a reduction in the rates of local, regional, and distant recurrences after MFT and CMFT therapy (Table 3 and Fig. 2 ). Although the decrease occurred following both therapies, it was greater at local-regional sites, including the ipsilateral breast, in the CMFT group. The risk of a distant recurrence was also significantly reduced by MFT and CMFT therapy (P ‫ס‬ .02 for both treatment regimens). There was no significant reduction in the risk of contralateral breast cancer, second primary tumors, or deaths from causes other than breast cancer after treatment with either MFT or CMFT.
Rates and Relative Risks of Events Comprising
Disease-Free Survival According to Tumor Size, ER Status, and PgR Status (Table 4 and Fig. 3) When compared with TAM, both MFT and CMFT reduced the rates and the risks of the occurrence of events related to disease-free survival in patients with tumors less than or equal to 2.0 cm or greater than or equal to 2.1 cm in size. A similar benefit from MFT and CMFT was observed when patients were examined according to both the ER content (10-49 or ജ50 fmol/mg cytosol protein) and the PgR content (0-9 or ജ10 fmol/mg cytosol protein) of their tumors. A statistical test for interaction between these covariates and treatment did not indicate the presence of significant variation in the response to chemotherapy among the subgroups.
Rates and Relative Risks of Events Related to Disease-Free
Survival, Distant Disease-Free Survival, and Death According to Age (Table 4 and Fig. 4) When outcome was evaluated according to patient age at diagnosis, both chemotherapy regimens reduced the rates and the risks of the occurrence of events related to disease-free survival. In patients aged 49 years or less, the risk that occurred after treatment with TAM was reduced by 46% after MFT In patients aged 50 years or more, the extent of the advantage from MFT or CMFT over TAM was not as great as that observed in the younger group. A 10% reduction in the risk of events related to disease-free survival occurred after MFT therapy (RR 
Dose Reductions and Toxicity
An assessment of the amount of protocol-stipulated dose received revealed that, among 1575 women randomly assigned to receive chemotherapy, nine patients (0.6%) (three in the MFT group and six in the CMFT group) did not begin treatment; 33 patients (2.1%) did not have adequate information for analysis on course-specific drug compliance. The proportion of the protocol-prescribed dose received was calculated for the remaining 1533 patients. Ninety percent of the patients randomly assigned to receive MFT and 85% of those randomly assigned to receive CMFT were given at least some portion of all six courses of the regimens. During the six-course regimen, 42% of the patients on MFT and 73% of the patients on CMFT received at least one reduction in their chemotherapy dose. More patients in the MFT group (80%) received more than 85% of the protocol-specified dose than did those in the CMFT group (59%). Dose reductions were similar among younger and older patients.
Toxicity information was reported for 2326 (98.4%) of the 2363 randomly assigned patients (Table 5 ). Of 471 patients who discontinued protocol therapy (including those who discontinued tamoxifen at some time within 5 years), 56% did so because of drug toxicity. Severe toxicity (i.e., toxicity of grade 3 or higher) was more frequent among patients treated with CMFT than among those treated with MFT. Severe leukopenia and more pronounced or complete alopecia occurred after CMFT therapy. Patients were considered to have developed a septic episode if they were granulocytopenic, developed a fever of 38.5°C or higher and/or a systemic infection, and required hospitalization. Septic episodes were reported for 25 patients as follows: one in the TAM-treated group, six in the MFT-treated group, and 18 in the CMFT-treated group. Thromboembolic events were more often observed when chemotherapy was given in conjunction with tamoxifen than when tamoxifen was administered alone. Whereas in the TAMtreated group there were 16 events (1.8%), one of which was an embolism, and no deaths, in the MFT group there were 50 events (6.5%), eight of which were emboli, and two deaths. In the CMFTtreated group, there were 57 events (7.0%), nine of which were emboli, and no deaths. Among patients receiving MFT, three of the eight embolic events occurred in women during chemotherapy (one each during the fourth, fifth, and sixth courses). One event occurred shortly after a patient withdrew from the study subsequent to completion of one course of therapy, and events occurred in four patients after completion of therapy (at 12, 27, 48, and 57 months after entry into the study). Among the nine CMFT-treated patients who developed emboli, five events occurred during chemotherapy (two following two, one after three, and two after four courses), one followed shortly after the patient had completed the sixth course, and three were diagnosed in patients at 7, 12, and 48 months after study entry. An embolus occurred in one TAM-treated patient 36 months after she had entered the study.
Second Primary Cancers
The addition of chemotherapy to tamoxifen did not significantly alter the incidence of second primary cancers occurring as first events. These cancers were similarly distributed among the three groups (Table 6 ). The incidence of all second primary cancers except those in the opposite breast was 25 (3.2%) in the TAM-treated group, 27 (3.5%) in the MFT-treated group, and 30 (3.9%) in the CMFT-treated group.
Discussion
Although findings from NSABP B-14, first reported in 1989, indicated that, after 4 years of follow-up, there was a significant overall benefit from the use of tamoxifen in the treatment of patients with node-negative breast cancer who had ER-positive tumors, it was evident that the degree of benefit achieved was not sufficient to eliminate the need to evaluate potentially more effective therapies (3). One of every five women who received tamoxifen in the B-14 study demonstrated a treatment failure during the first 4 years of follow-up, and it was considered likely that the incidence of treatment failure would increase with more prolonged follow-up time. Such has, indeed, been the case. In a recent report (4) , it was noted that nearly one third of the tamoxifen-treated patients experienced a treatment failure by 10 years and that one fourth had distant metastatic disease. Thus, the need for evaluating the use of additional therapy with tamoxifen in this group of patients, who were previously regarded as having a ''good'' prognosis, was confirmed.
When we concluded that there was justification for comparing tamoxifen with tamoxifen plus chemotherapy, the type of chemotherapy to be used became an issue. When B-20 was being designed, early information from the NSABP B-13 trial indicated that MF followed by leucovorin resulted in a benefit when patients with negative nodes and ER-negative tumors were evaluated overall as well as according to age, i.e., 49 years or less and 50 years or more. Other investigators (5-7) had also demonstrated a benefit from CMF in patients with negative nodes and ER-negative tumors. Consequently, it seemed important that the two regimens be compared so as to settle the issue of which regimen was better and to provide information relative to the need for including an alkylating agent in the combination of drugs to be administered. The NSABP B-19 study, also in patients with negative nodes and ER-negative tumors, was designed and implemented for that purpose. Because the B-20 trial had been conducted concurrently with B-19, no information was available regarding the relative merits of the two regimens. Consequently, we decided to implement a trial to compare the two chemotherapy regimens used in conjunction with tamoxifen. By evaluating the two regimens in patients with negative nodes and either ER-negative (B-19) or ER-positive (B-20) tumors, it was considered that, should a benefit from the use of one or the other regimen be demonstrated in both patient groups, it would then be possible to use the same treatment for all patients with negative nodes regardless of the ER status of their tumors.
The current findings indicate that, just as was previously demonstrated for patients with ER-negative tumors, both MF and CMF are effective in the treatment of patients with negative nodes and ER-positive tumors. When administered in conjunction with tamoxifen, each regimen has resulted in significantly better disease-free survival, distant disease-free survival, and survival outcomes than were achieved from the administration of tamoxifen alone. The 30%-40% reduction in the risk related to disease-free survival, distant disease-free survival, and mortality following the administration of MFT or CMFT and the sizable reductions in risks of all events related to breast cancer, i.e., ipsilateral breast tumor recurrence following lumpectomy and other local-regional disease, regardless of the chemotherapy regimen employed, attest to the benefit achieved from the use of chemotherapy. The remarkably low incidence of ipsilateral breast tumor recurrence that occurred in all groups of patients None  53  9  3  Grade 1  26  30  15  Grade 2  17  44  57  Grade 3  3  12  20  Grade 4  1  5 †All patients with reported toxicity data are included here, regardless of their inclusion in the analyses. ‡Excludes alopecia and weight gain or loss. Septic episode (febrile neutropenia) is classified as grade 4.
following lumpectomy (4.6% in the TAM group, 2.6% in the MFT group, and 1.2% in the CMFT group) indicates that fear of such an event is no longer a reason for performing a mastectomy instead of a lumpectomy. These findings also support the contention by one of us (B. Fisher) that the surgical treatment of breast cancer should not be considered independent of the effect of systemic adjuvant therapy, since such therapy justifies the use of less extensive surgery. Several issues have arisen from our previous reports of findings noting therapeutic benefits in patients with negative nodes. One of these issues relates to whether cohorts of patients could be identified who did not benefit from therapies that had demonstrated an overall advantage. After a benefit from tamoxifen had been demonstrated in patients with negative nodes and ERpositive tumors, the question arose as to whether that drug should be administered to all such patients. Statistical analyses carried out in search of inconsistencies in treatment effect among patients failed to identify any cohort that did not benefit from tamoxifen therapy (12) . Similarly, when a benefit from MF therapy for patients with negative nodes and ER-negative tumors was identified, the test for interactions between the stratifying variables and the treatment failed to indicate that the effect of MF was absent in any subgroup of patients (12) . Thus, it was not possible to define a particular cohort of patients who should not be treated with MF. Similar findings were obtained relative to the use of CMF for the treatment of patients with ER-negative tumors.
Even though the findings from B-20 indicate an overall benefit from chemotherapy, the question arises as to whether there are subgroups of patients who do not benefit from MFT or CMFT and for whom such therapy would be considered inappropriate. The data presented in this article indicate a benefit from both MFT and CMFT, regardless of the level of tumor ER positivity or of whether the tumors were PgR negative or positive. This benefit was also achieved regardless of tumor size. Although there was a reduction in the relative risk of events related to disease-free survival, distant disease-free survival, and death in patients 49 years of age or less as well as in those aged 50 years or more, there was a quantitative difference between the age groups relative to those outcomes; i.e., the extent of the benefit in the younger women was greater than that observed in the older age group. Longer follow-up time and an increased number of events will permit, with more certainty, estimation of the magnitude of the benefit from chemotherapy and tamoxifen among patients 50 years of age or more.
Because no evidence has been obtained from B-20 to indicate that a difference in drug compliance is responsible for the apparent quantitative age-related difference that has been observed, an explanation for this finding is only speculative. Recently, the International Breast Cancer Study Group (13) reported that postmenopausal patients with node-positive breast cancer treated with tamoxifen and chemotherapy had a better outcome than did patients who received tamoxifen alone. These findings are of particular relevance for several reasons. First, they support our previous findings (14) demonstrating the worth of chemotherapy and tamoxifen for patients with positive nodes and ER-positive tumors who were 50 years of age or more. Second, the International Breast Cancer Study Group noted that the magnitude of the effect was smaller for patients whose tumors contained high levels of ER. They speculated that the benefit from adding chemotherapy to tamoxifen in such patients might not be great enough to justify doing so. However, examination in the B-20 study of the risk of events related to diseasefree survival for patients aged 50 years or more indicated that such a risk was similar regardless of whether tumor ER levels were 10-49 or 50 or more fmol/mg cytosol protein (data not shown). With the addition of chemotherapy, moderate reductions in events were seen for all patients with ER levels of 50 fmol or more, regardless of their age (Fig. 3) .
The findings from B-20 fill a major gap in information regarding the use of systemic therapy for the treatment of primary breast cancer. It took nearly 20 years to determine that patients with breast cancer who were 49 years of age or less and 50 years of age or more who had positive axillary nodes and either ERpositive or ER-negative tumors benefited from the use of systemic chemotherapy, with or without tamoxifen. In less than a decade, it has been demonstrated that chemotherapy benefits younger as well as older patients with negative nodes and ERnegative tumors, and now it has been shown that patients from either age group who have ER-positive tumors benefit from chemotherapy and tamoxifen. These findings give rise to several changes in thinking regarding the management of primary breast cancer. For the first time, a unified approach to the use of systemic adjuvant chemotherapy for the treatment of patients with stages 1 and 2 primary breast cancer could be justified, since some benefit was demonstrated in all patient cohorts in B-20, regardless of their age or the receptor content of their tumors. Although the value of MF and CMF has been demonstrated in previous NSABP studies, it is likely that other regimens that have shown a benefit when used to treat patients with positive nodes are likely to be appropriate for the treatment of patients with negative nodes as well. Because, for example, studies conducted by the NSABP and other investigators have demonstrated the worth of doxorubicin (Adriamycin; A) and cyclophosphamide (C) therapy (AC) for the treatment of patients with positive nodes, regardless of their age or tumor ER content, it is not unreasonable to consider the use of that regimen in patients with negative nodes as well. An NSABP protocol in progress (B-23), which compares AC with CMF and either regimen with or without tamoxifen in the treatment of patients with negative nodes and ER-negative tumors, should provide further information to either support or refute that thesis, as will an ongoing Cancer and Leukemia Group B intergroup study. The current findings have several implications. One relates to the use of axillary lymph node dissection for the surgical management of primary breast cancer. By eliminating the need to know axillary nodal status in order to make decisions regarding the use of systemic therapy, the importance of that procedure is diminished. Because tumor characteristics, such as size, S-phase fraction, and nuclear grade, are also predictors of patient outcome and because there is no firm evidence to indicate that axillary dissection results in improved patient outcome (15), a rationale for its universal use is, at present, becoming increasingly more tenuous. Another implication of the findings relates to the use of preoperative therapy. One of the concerns about the use of such therapy is that patients with pathologically negative nodes may needlessly receive the same regimens reserved for patients with positive nodes. The findings from B-20, which demonstrate a benefit from chemotherapy in all patient cohorts, diminish that concern. However, should there still be a question regarding the propriety of using chemotherapy in addition to tamoxifen in certain cohorts of patients (e.g., women aged 50 years or more whose tumors are ER positive), other considerations, such as tumor size (i.e., large tumors with cells having a high S-phase fraction and/or poor nuclear grade), may provide justification for the administration of chemotherapy. These findings remove rigid barriers in thinking regarding differences in the management of patients with negative nodes and patients with positive nodes.
The findings demonstrating a benefit from MFT and CMFT evoke consideration regarding decision making relative to which regimen should be used when there are no significant differences in outcome parameters resulting from their administration. Such a situation was encountered in the NSABP B-19 trial. Although findings from that study clearly demonstrated an advantage from CMF over MF with regard to disease-free survival and survival in patients aged 49 years or less, it was less clear which regimen was most effective in women aged 50 years or more. At that time it was considered that differences in the toxic effects encountered might be of significance in deciding which regimen to use. The same situation prevails with regard to the findings from B-20, where a concordance in outcome between the regimens is demonstrated in certain patient cohorts. Of particular interest is the remarkable similarity in findings from the 1089 MF-and CMF-treated patients with toxicity data in the B-19 study and the 1557 MFT-and CMFT-treated patients in the B-20 trial (4) . Aside from the somewhat increased frequency of serious toxic effects, such as grade 3 leukopenia, septic episodes, infection, and alopecia in the CMFT group, other toxic effects were similar in the two groups. Although the incidence of thromboembolic events was similar in the MFT-and CMFT-treated groups in the B-20 trial, the incidence in both was greater than that encountered when tamoxifen was administered without chemotherapy. In our previous reports on the B-14 study (3, 8) , we and other investigators noted that thromboembolic events were more frequent in tamoxifen-treated patients than in women who received placebo; this was particularly evident in women aged 50 years or more. The approximately threefold increase in such events observed in women who received chemotherapy plus tamoxifen in B-20 is in keeping with similar findings observed by others (16, 17) . Of particular interest was our finding that a pulmonary embolism occurred during or shortly after chemotherapy in 10 of the 17 patients in the MFT-and CMFT-treated groups, in one patient who withdrew from the study after the first course of therapy, and in six women a relatively long time after they had completed therapy (12-57 months after study entry). There was a slightly greater incidence of diarrhea during MFT than during CMFT therapy. Thus, it is difficult to define which of the chemotherapy regimens is preferable on the basis of findings related to drug compliance and toxicity alone. As we noted in a previous study (4) , although there is little information on which to base a conclusion, the somewhat lower incidence of severe toxicity following MFT therapy may make its use appropriate for patients with comorbid conditions. Because, in the B-20 trial, statistical analyses failed to identify a subgroup of patients with negative nodes and ER-positive tumors who failed to benefit from either MFT or CMFT therapy, two questions arise: 1) Should all patients with negative nodes and ER-positive tumors be treated with tamoxifen plus chemotherapy? and 2) Is the benefit received adequate to justify such treatment? The first question requires a measured response. Because only 20% of the patients enrolled in B-20 had tumors 1 cm or less in size and because the number of events that occurred in these patients were relatively few, it remains unclear whether the use of tamoxifen in conjunction with chemotherapy is appropriate at this time in such patients. Additional follow-up time and further studies will be required to clarify this issue. As has previously been pointed out (2, 3) , the answer to the second question depends on individual value judgments on the part of physicians and their patients. There are no absolute criteria for deciding the magnitude of the benefit received from a therapy before it can be judged appropriate for general use. Finally, when considered in conjunction with findings noted in other NSABP studies, the results from B-20 permit us to conclude that patients who meet NSABP protocol criteria, regardless of their age, nodal status, or tumor ER status, should be candidates for chemotherapy.
